Changes in cyclic nucleotide profiles in proliferating multi-cell spheroids.
The intracellular concentration of cyclic adenosine 3':5'-mono-phosphate (cAMP) has been shown to be related to each developmental phase of the cell cycle. Highest levels of this nucleotide are evident during the S-phase (the DNA synthetic phase) which has also been shown to be radiation-sensitive. The relationship between the levels of cyclic nucleotides, cAMP and guanosine 3':5'-monophosphate (cGMP), and the proliferation of cells in a tumor model system was investigated using V79-171b Chinese hamster lung cells grown both as monolayer and as three dimensional cell clusters (spheroids). The spheroid which is more radiation-resistant than its monolayer counterpart, has been used by many radiobiologists as an in vitro tumor model. Our results indicate that the yin-yang hypothesis of a opposing regulatory relation between the two different classes of cyclic nucleotides only held true for monolayer cultures (both exponential and plateau phase) but could not be demonstrated in the tumor model where the levels of both nucleotides increased directly with the diameter of the growing spheroid mass.